Protein synthesis and translation initiation factor activation in neonatal pigs fed increasing levels of dietary protein.
Limited data suggest that the growth of low-birth-weight infants is enhanced by feeding a high-protein diet; however, the mechanisms involved in the effect have not been delineated. To identify these mechanisms, 34 pigs were fed from 2 to 7 d of age [60 g dry matter/(kg body weight . d)] isocaloric milk diets that contained levels of dietary protein that were marginal, adequate, and in excess of the piglets protein requirement (21, 33, and 45% of dry matter, respectively). Dietary protein replaced lactose and fat on an isocaloric basis. Fractional protein synthesis rates, various biomarkers of translational regulation, and plasma glucose and insulin levels were measured in overnight food-deprived and fed pigs. Mean daily weight gain of pigs fed the 33 and 45% protein diets was greater than that of pigs fed the 21% protein diet (P < 0.01). Plasma glucose (P = 0.07) and insulin (P < 0.01) levels decreased as dietary protein increased 60 min after feeding. Protein synthesis rates in longissimus dorsi, gastrocnemius, masseter, heart, liver, kidney, jejunum, and pancreas were greater in the fed than in the food-deprived state (P < 0.01). Protein synthesis in skeletal muscle did not change with protein intake in the fed state, but decreased quadratically (P < 0.01) with increasing dietary protein in the food-deprived state. Protein kinase B, ribosomal protein S6 kinase 1(S6K1), and eukaryotic initiation factor (eIF) 4E binding protein-1 (4E-BP1) were more phosphorylated, and assembly of the inactive eukaryotic initiation factor 4E . 4E-BP1 complex in muscle and liver was reduced in the fed state (P < 0.001) and were not consistently affected by dietary protein level. The results suggest that feeding stimulates protein synthesis, and this is modulated by the activation of initiation factors that regulate mRNA binding to the ribosomal complex. However, the provision of a high-protein diet that exceeds the protein requirement does not further enhance protein synthesis or translation initiation factor activation.